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Specification of Letters Patent.
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Lo all whoi it may concern,:

citizen of the United States, residing at
Portland, in the county of Multnomah and
State of Oregon, have invented new and use-
tul Improvements in' Engines, of which the
[ollowing is a specification. '

This Invention relates to internal com-

bustion engines of the two-cycle type and |

more particula.ﬂky to that style of engine in
which oppositery disposed pistons are em-
ployed to receive alternate explosions for
producing two impulses.for eac revolution
of the crank shaft of the engine, there bein
pumps embodied in the organization of the
engine for delivering the explosive charges
to the piston cylinders. L
The mvention has for one of its objects to
improve and simplify the construction and
operation of apparatus of this character so
as to be comparatively easy and inexpensive

eflicient 1n use.

- A turther object of the invention is the
‘provision of a device especially adapted for

the engine whereby the working parts can

- be set into operation when it is desired to
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start the engine, by means of air or other
fluid under pressure, the said device being
so designed as to permit the engine to be
operated in either direction. =~ =~

A still further objeet of the invention is
the provision of an enginé comprising pairs

‘of oppositely disposed- working and pump

pistons and cylinders therefor, and auto-
matically actuated valves for admitting the
charges of explosive mixture to the pump

cylinders and to the working cylinders from
‘the pumps, the exhaust of the spent 2ases

peing conducted off through piston-covered

~ ports 1n the working cylinders.

With these obiects in view and others, as

- will appear as the deseription proceeds, the
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3 ]ﬁig. 4 13 a transverse section on line

mvention comprises the various novel fea-

 tures of construction and arrangement of
parts whiclhh will he more fully deseribed :

neremafter and set forth with particularity
i the claims appended hereto.

In the accompanying drawings, Figure 1
= central longitudinal section of the en-
citie tekien in a plane parallel with the crank
shatt.  Fig. 2 is a similar section taken at
right angles to the section of Fig. 1. Fig. 3
15, 2 fransverse section on line 3—3, Hig. 1.
4-4,

-~ [ Fig. 1.
Be 1t known that I, ErxEst FrRANKLIN, a-

g | which are

- the body A to form

- working cylinders.

20 contiguous with the head 3 which

' this web aré oppositely ‘extending

Fig. 5 1s a sectional view o
valve-actuating eccentric.

Similar reference characters are emploved
to designate corresponding parts throughout
the several views. * o
- Referring to the drawings, A
metal casting formed with oppositely dis-
posed working cylinders 1 and 2 that are
separated by an integral head 3, the walls of
the cylinders and the head being hollow to

i

designates a

| provide a-water space 4, whereby the parts
can be cooled to the

proper temperature. In
the eylinders 1 and 2 are power pistons 5 and 6
together. The exterior surface, as well ag
the interior surface of each cylinder is aceu-
rately turned, and around tge body A is a
cylindrical casing B which codperates with
pump chambers 7 and &
the mixture from a suitable

ior receiving
cyiinders. Operating in the pump chambers
are pistons 9 and 10 each in the foim of a
cylinder provided with a peripheral flange 11
forming an annular head at the inner end
thereof, and the cylindrical bodies of the

€0

€5

suitably connected to reciprocate

- source and conducting it into the working
to manufacture, and thoroughly reliable ancl. | -

20

pump pistons are of such diameter as to

have a working fit with the exterior of the

~The pump pistons are
concentric with the working pistons and are
preterably made separate therefrom, the
workirig pistons having external flanges 12
at their outer ends that extend under internal
flanges 13 on the pump pistons and are se-
cured thereto by screws or other fastenings
14 passing through tapped openings in the

said flanges. The pump pistons are connect-

ed together by spaced rods 15 extending par-

| allel with the axis of the engine cylinders and
having their ends fastened to the heads 11 of ¢
1 the pistons, whereby all of the pistons are
nigidly connected together to move as g uni-

tary structure.

The casing B of the engine is preferably
constructed m two symmetrical parts » and
b', each part consisting of a cylinder 16 of
large diameter to form a pump chamber and
a cylinder 17 of smaller diameter to form a
chamber 18 into which the adjacent, working

piston moves on its out stroke, each chamber
having an outlet 19. ._ C

The body A is formed with a central web
sepa-
rates the pump chambers 7 and -8, and on
annular
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flanges 21, and )
sections b and b’ fit over these flanges and are
suitably secured thereto. The web 201s hol-
low to communicate with the water space 4
and the said web is cast with apertured
bosses 22 through which the connecting bars
15 move. The upper

" by a plate 23, while the lower chamber 18

>

Il-.-ll-l

20

~adapted to register with the outlets
piston is at the end’

29

30

| jacent pumip c
390

40

admitted to the lower working

45

. vided with stems 39 e}tending into the cyln-

b0

engaged by the pistons at the inner end

the compressed

communicates with the crank casing 24. In
the crank chamber 4 are crank wheels 25
carrying a crank pin 26 to which is attached
o, connecting rod 27, the upper end of the rod
being connected with the lower piston 6.
The wheels 25 are provided with shafts.28
that are journaled in\bearings 29 formed on
the crank casing 24. ‘At the ends of the cyl-
‘nders 1 and 2 are exhaust ports 30 that are
covered and uncovered by the pistons and
thede ports communicate with the annular
spaces 31 and 32 between adjacent power

~ and phmp pistons, and each pump piston has

an exhaust outlet 33 communicating with the
<aid annular exhaust receiving chambers and
. 19 of the
chambers 18 when-either
of its outward stroke. | S

Communicating with the chambers 7 and &

at points adjacent the web 20 is a branched -

4
> n :

conduit 34 that is intended to be connected
with a carbureter to supply the mixture
charges to the pumps; there being in each
branoh 35 an automatic suction valve 36 for
permitting a charg
y evlinder as the piston thereof
moves outwardly and which closes during the
in-strolé of the said piston. The charges,
after being compressed by the pumps, are ad-
mitted to the working cylinders through in-

let ports 37, which ports are closed by valves

38. The ports are
charge compressed 1n
delivered to the upper
the charge compressed

so arranged that the
the lower pump will be
working cylinder and
in the upper pump
cylinder.
The discharge valve 87 of the pumps are pro-
ders of the respectiv
of the
stroke for the purpose/of automatically open-

ing the valves at the proper point to admit

on the valve stems for automatically seating

L

the valve as the pistons move out of engage-

ment with the stems. The-ports 37 lead mto
the intake chambers 41 formed in the web 20

and each chamber 41 connects with its adja-

~ cent working cylindet by an inclined passage

60

42 éast or otherwise formed in the head 3.
~ An éngine. constructed and organized as

A

‘described, is eapecially adapted for starting
P

by means of fluid under pressure and is also

capable of operating in either direction.

.,

The starting and reversing device employed
for this purpose comprises valve casings 43

the inner ends of the casing |
' mitted to said chambers

chamber 18 is closed

e to be drawn into the ad- : _
' to -prevent either onle
- stopping

e1ther

pumps so as to be

_ ssed charges into the working
cylinders, there being compression springs 40
stroke for the

to the working cylinders wherein

~are fired alternately, the firing being effected 139

023,505

and 44 connected respectively, by ports 45
and 46 with the outer ends of the chambers 7
and 8, so that fluid under pressure can be ad-
_ to operate on the
outer faces of the pump héads 11 of the pump
pistons. The. valve casings 43 and 44 arve
provided with inlets 47 and 48 that are suit-
ably connected with air or any other suitable
fluid under pressure and are also provided
with outlets 49 and 50. In the casings are
piston valves 51 and 52 that
open and close the ports 45.an

46 and these

valves are mounted on a reciprocating rod 53
that passes through a guide 54 on a suitable
an eccentric
strap 55 which cooperates with the reversing.

the engine and carries

L

part ol

eocentric 56 shiftable on the crank shaft 28
for manipulating the valve to control the di-

Tection of rotation of the engine. The valves
51 and 52, the ports controlled thereby, and

the operating connections are so arranged
that when it is desired to start the engine,
either one of the ports 45 or 46 will be un-

covered so that fluid under pressure can pass
freely through either valve casing to operate

on the outer faces of the pistons 11 to 1mpart

are adapted to.

&0

movement to the reciprocating element of.

the engine, it being understood that the re-
ciprocating element formed by the pistons
tends to come to rest at a central point so

that the crank will not be on a dead center, '

this being due to the high com pression 1n
either one of the working cylinders operating
of the
at the inner end of its stroke. By
adjusting )
operated to admit the starting fluid to act on

according to the direction--of-mexement._of

pistons from -

100

the eccentric 56, the valves can be

one of the outer faces of the pistons 11,

the encine desired. After the engine is 105

started, the eccentric can be shifted so that

the eccentric strap will be at the middie or

neutral part of the eccentric, with the result

' that the valves 51 and 52 will remain station-
a, position as;to prevent the en- 110~
trance of air to the chambers to act on the-

After the en-

ary in such

outer faces of the pistons 11. _
oine is started in this manner, a charge 1S

drawn into one of the pumps during the |
nitial stroke and then -compressed on the 115

next stroke, when a charge is drawn.into the
other pump.

thereof has its exhaust-ports uncovered.

On the succeeding stroke, the charze ad-
“mitted to the working cylinder is compressed

and at the same time a new charge admitted

At the end of the comipression.
. first charge, the valve 38-1s -
caused to-open to admit the charge into the
companion working cylinder when the piston 120 -

.H..I

.

to the other working cylinder, and at the end 129

of this stroke, the compressed charge 1s fired

ulse. In this man-
y supply the charges
the charges

so as to preduce an im
ner, the pumps alternate



- by spark plugs S in the usual manner. The | having eaclr

“ders when the

923,505

spent gases escape from the working cylin-
ports 30 are uncovered and

~pass mnto the annular exhaust chambers 31

10

15

engine. e | _
- From the foregoing description, taken in
connection with the accompanying draw-

20

40

pump  pistons with the’ adjacent
~pistons, members for connecting the pump

50

- controlling the ports and arranged to

55

. head for the

ders codperating therewith to

“tons fitting the outside of

and 32 ané.thence to a point of final-exhaust
through the ports 33 and outlets 19.

- When 1t is desired to operate the engine |

engine is carrying an extra heavy load, the

eccentric 56 is adjusted to such a position as
-to cause the valves 51 and 52 to alternately

admit air or other fluid under pressure to the

pump cylinders to act against the outer sides

of the pistons 11. " In this manner, the elas-
tic fluid will supplement the exploded gases

L

in’ the working cylinders in driving the pis-
tons, and thus augment the power of the

ings, the advantages of the construction and
of the method of operation will-be readily

apparent to those skilled in the art to which

the present invention appertains, and while
I have described the pri

tus which I now consider to be the best em-

bodument thereof, I desire to have it under-
-stood that the ‘a,ll?lp-_aratus shown is

3 0 ' ) n ' - ™ )
‘made when desired, as are within the scope

merely

llustrative and that such changes may be

of the claims.

. Having thus described the invention, what

I claim is:=~

1. In an engine, the combination of
common head, a casing around the cylin-
‘ to form annular
pump chamnbers, valve controlled inlets
communicating with the pump. chambers,
working pistons in the cylinders, pump pis-
_ the cylinders and
working in the said chambers and each ar-
ranged toncentrically around the ‘working
piston, means for detachably connecting the

working

pistons whereby the pistons move together

as o unitary structure, ports between the

pump chainbers and cylinders, and valves

_ be op-
erated by the pump pistons. |

2. In an engine, the combination of a
- body consisting of oppositely disposed eyl-

inders open at their outer ends, & common
inner ends of the cylinders, a

web extending around the head, annular

flanges - extending in . opposite directions

e B0
-~ ends of

from the web, admission

ports in the web,

-

and conduits between the ports and inner
the cylinders; a two-part casing | .

—

Rl

:r-‘J

prineiple of operation
- of the Invention, together with the appara-

1. In an eng . 2 pair’
of oppositely disposed cylinders having a

J

~with compressed air or the like, as when the

|

‘tons opposite from those acting

_conduits

.
Sart surrounding a cyvlinder and
Jacent annular flange on the

fitting an a

sald web and forming with the inclosed cyl-

inder a.pump chamber; pistons in the cyl-

- inders; pistons in the chambers connected

with thie first-mentioned pistons, mixture
supply conduits connected with the cham-
bers; ani automatically attached suction
valves controlling tire said conduits.

3. In an engine, the combination of a pair
of: oppositely-disposed working cylinders,

pistons mounted therein, evlinders surround-
‘Ing the working cvlinders to form separate

annular chambers; annular pistons in the

60

70

70

chambers and connected with the working

pistons for pum]l)ing charges of mixture into

the working-eylinders, a” crank shaft, and

means for connecting the pistons with the

shaft, with an auxiliary mechanism for driv-

ing the working parts of the engine, said
mechanisin eomprising separate valve cas-

ings, ports between the casings and the said

annular chambers of the engine to admit a
starting fluid to the sides of the annular pis-
_ to pump the
charges to the working cylinders, valves in
the said casings for controlling the supply of
fluid to the said annular chambers, means
tor supplying fluid.to the casings, and means
for actuating the valves. o
4..The combination of an engine COmpris-
Ing a pair of working cylinders, pistons there-
1n, a pair of larger cylinders .connected with
and surrounding the working cylinders to
provide annular chambers, porfs between
the chambers: and working cylinders, annu-
lar pistons in the chambers for forcing fuel
charges thxough: the ports to the working cyl-
inders, means for connecting the two sets of
pistons together, a crank shaft, and a con-
necting means between the shaft and pis-
tons, with an auxiliary mechanism for driv-

g the engine, said mechanism comprising

separate valve casings, means for admitting

80
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fluid under pressure to the casings, exhaust™

connected with the casings, ports
between the casings and the annular cham-
bers of the engine to admit fluid under pres-
sure to act on the outer faces of the annular
pistons, piston valves in the casings for cov-
ering and uncovering the ports, means con-
necting the valves to move simultaneously,

and an adjustable mechanism between .the

valves and crank shaft of the engine to op-

‘erate the latter in either direction.

In testimony whereof I affix my signature
in presence of two witnesses. )
- ERNEST FRANKLIN.
Witnesses: - |
-H. T. Jouxnson,
BarTLETT COLE.
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